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1 TITLE 

2 COMPUTER AND CONTROL METHOD THEREOF 

3 CLAIM OF PRIORITY 

4 [0001] This application makes reference to, incorporates the same herein, and claims all 

5 benefits accruing under 35 U.S.C. §119 from my apphcation COMPUTER AND CONTROL 

6 METHOD THEREOF filed with the Korean Industrial Property Office on 17 November 2000 
id: there duly assigned Serial No. 686 1 1/2000. 

BACKGROUND OF THE INVENTION 
C3 Technical Field 

id-f [0002] The present invention relates to a computer and a control method thereof, and more 
1 ij':' particularly to a computer and a control method for outputting a sound and a message in order to 
1%JL indicate a state of the computer even though a sound driver is not installed in the system. 

13 Related Art 

14 [0003] Computer systems are information handling systems that are utilized by many 

15 individuals and businesses today. A computer system can be defined as a microcomputer that 

16 includes a central processing unit (CPU), a volatile memory, a non-volatile memory such as read 

17 only memory (ROM), a display monitor, a keyboard, a mouse or other input device such as a 

18 trackball, a floppy diskette drive, a compact disc-read only memory (CD-ROM) drive, a modem, 
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1 a hard disk storage device, and a printer. A computer system's main board, which is a printed 

. 2 circuit board known as a motherboard, is used to electrically connect these components together. 

3 A computer system can be a desktop computer, a personal computer, a portable computer such as 

4 a notebook computer or palm-sized computer, or other type of computer. 

* 5 [0004] One example ofnon-volatile memory is read only memory (ROM). Information stored 

6 in non-volatile memory can remain unchanged even when there is a power failure. The 

13 information stored in non- volatile memory will stay there until it is changed. Read only memory 

iO is used to store important information such as instructions for the central processing unit. There 

9^; are different types of read only memory including electrically-erasable-programmable-read-only- 

iq J memory (EEPROM) chip and flash-read-only-memory (flash-ROM). The flash-ROM can also 

1 1 3 be referred to as flash memory. 

li^ [0005] Computer systems include a basic input output system (BIOS) which is an especially 

13 important program stored in read only memory. The basic input output system tests a computer 

14 every time the computer is powered on. The basic input output system can allocate a computer 

15 system's resources automatically, maldng adjustments needed to accommodate new hardware. 

16 Also, the basic input output system governs how system board components interact. 



17 



18 



[0006] When the computer system is powered on, the basic input output system immediately 
takes control of the computer system and its components. The first duty of the basic input output 
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1 system is to perform a series of diagnostic routines called the power on self test (POST) routine, 

^ 2 which ensures that every part of the computer system's hardware is functioning properly. 

3 [0007] We have found that it can be inconvenient for a user to not receive a sound signal when 

' 4 the computer is being booted initially, when the computer is being powered off, and when the 

, 5 computer is being released from a power saving mode, even though a sound driver is not 

6 installed in the computer system. 

Is [0008] We beheve that it would be desirable for a sound signal to be output from the computer 

8 pi when the computer is being booted initially, when the computer is being powered off, when the 

^3 computer is being released from a power saving mode, even though a sound driver is not 

1 d 3 installed in the computer system. 

1 ti SUMMARY OF THE INVENTION 

12 [0009] Accordingly, the present invention has been made keeping in mind the above-described 

13 problems, and it is an object of the present invention to provide a computer and a control method 

14 thereof, which can be applied to all kinds of system makers or operating systems (0/S), for 

15 outputting a sound and a message in order to indicate the state of the computer, such as an initial 

16 booting, termination of a system and release of a power saving mode even though a sound driver 

17 is not installed in the system. 

18 [0010] This and other objects of the present invention may be accompHshed by a provision of 
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a computer including a BIOS memory in which a BIOS for testing and controUing respective 
system devices when power is supphed to a system thereof, the computer comprising a sound 
command signal unit provided in the BIOS memory, generating a sound coromand signal 
according to a system state of the computer; a booting sound memory in which sound data is 
stored; and a booting sound controller for outputtiag the sound data in the booting sound memory 
to a speaker according to the sound command signal. 

[0011] The sound data preferably includes data depending upon the system state such as a 
booting message, a termination message and a power saving release message. Preferably, the 
computer further comprises an input unit for storing and deleting the sound data, and selecting 
the soimd data according to the computer state, to thereby enable a user to select an output sound 
signal 

[0012] According to another aspect of the present invention, this and other objects may also 
accompHshed by a provision of a control method for controlling a computer, the control method 
comprising the steps of storing sound data depending upon a system state of the computer; 
detecting the system state when power is supplied to the computer; generating a sound conmiand 
signal depending upon the system state; and outputting the sound data according to the sound 
command signal. 



[0013] To achieve these and other objects m accordance with the principles of the present 
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invention, as embodied and broadly described, the present invention provides a computer 
apparatus, comprising: a basic input output system testing and controlUng said computer 
apparatus when power is supplied; a basic input output memory being included in said basic 
input output system; a sound command signal unit provided in said basic input output system 
memory, generating a sound command signal according to a system state of said computer 
apparatus; a booting sound memory storing sound data; and a booting sound controller outputting 
said soimd data in said booting sound memory to a speaker according to said sound command 
signal. 

[0014] To achieve these and other objects ia accordance with the principles of the present 
invention, as embodied and broadly described, the present invention provides a method for 
controlling a computer, comprising: storing sound data depending upon a system state of a 
computer; detecting said system state when power is suppHed to said computer; generating a 
sound command signal depending upon said detected system state; and outputting said sound 
data according to said sound command signal. 

[0015] To achieve these and other objects in accordance with the principles of the present 
invention, as embodied and broadly described, the present invention provides a computer 
apparatus, comprising: a basic input output system testing and controlling said computer 
apparatus when power is suppUed; a basic input output memory being included in said basic 
input output system; a sound command signal unit provided in said basic input output system 
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1 memory, generating a sound command signal according to a system state of said computer 

. 2 apparatus; a booting sound memory storing sound data; and a booting sound controller outputting 

3 said sound data in said booting sound memory to a speaker according to said sound command 

4 signal, said sound data including at least one selected from among pre-recorded music data input 
'5 by a user and pre-recorded spoken words. 

■* 

6 [0016] The present invention is more specifically described in the following paragraphs by 

1q reference to the drawings attached only by way of example. Other advantages and features will 

iu become apparent from the following description and from the claims. 

% BRIEF DESCRIPTION OF THE DRAWINGS 

1Q3 [0017] In the accompanying drawings, which are incorporated in and constitute a part of this 

mi specification, embodiments of the invention are illustrated, which, together with a general 

1^-^^ description of the invention given above, and the detailed description given below, serve to 

13 exemphfy the principles of this invention. 

14 [0018] FIG. 1 is a block diagram showing a computer, in accordance with the principles of the 

15 present invention; 

16 [0019] FIG. 2 is a block diagram showing a booting sound unit of FIG. 1, in accordance with 

17 the principles of the present invention; 

18 [0020] FIG. 3 is a block diagram showing a position of the booting sound unit in an actual 

19 circuit diagram, in accordance with the principles of the present invention; 
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[0021] FIGS. 4 and 5 are actual circuit diagrams of the booting sound unit in the computer, in 

accordance with the principles of the present invention; 

[0022] FIG. 6 is a block diagram showing a computer; and 

[0023] FIG. 7 is a flow-chart view illustrating a booting process in a computer. 

DETAILED DESCRIPTION OF THE INVENTION 
[0024] While the present invention will be described more fully hereinafter with reference to 
the accompanying drawings, in which preferred embodiments of the present invention are shown, 
it is to be tmderstood at the outset of the description which follows that persons of skill in the 
appropriate arts may modify the invention here described while stiQ achieving the favorable 
results of this invention. Accordingly, the description which foUows is to be understood as being 
a broad, teaching disclosure directed to persons of skiU in the appropriate arts, and not as limiting 
upon the present invention. 

[0025] Illustrative embodiments of the invention are described below. In the interest of clarity, 
not all features of an actual implementation are described. In the following description, well- 
known functions or constructions are not described in detail since they would obscure the 
invention in unnecessary detail. It wiQ be appreciated that in the development of any actual 
embodiment numerous implementation-specific decisions must be made to achieve the 
developers' specific goals, such as compHance with system-related and business-related 
constraints, which will vary from one implementation to another. Moreover, it will be 
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appreciated that such a development efifort might be complex and time-consuming, but would 
nevertheless be a routine undertaking for those of ordinary skill having the benefit of this 
disclosure. 

[0026] FIG. 6 is a block diagram for explaining a booting process of a computer. Referring to 
FIG. 6, the computer includes a central processing unit (CPU) 10, a memory 30, an output unit 
40 and an input unit 50. The output unit 40 includes a video controller 46 and a display device 
48 for a monitor output, a sound controller 42 and a speaker 44. The input unit 50 includes an 
input/output controtter 52, an integrated drive electronics (IDE) controller 58, an floppy disk 
drive (FDD) controller 64, and a keyboard 54, a mouse 56, a hard disc drive 60, a compact disk 
read only memory (CD-ROM) drive 62 and a floppy disc drive 66 which are controlled by the 
above controllers 52, 58 and 64. 

[0027] The memory 30 includes a random access memory (RAM) 32, a basic input output 
system read only memory (BIOS ROM) 34 and a complementary metal oxide semiconductor 
random access memory (CMOS RAM) 36. The BIOS ROM 34 is a non-volatile memory in 
which BIOS data with respect to the computer is stored. The BIOS is an internal software 
program for controlling and testing the system devices and performs a process called a power on 
self test (POST) in order to ascertain whether the system devices are correctly operated if power 
is supphed to the computer. The CMOS RAM 36 stores system configuration data of the 
computer therein. The BIOS compares the system configuration data obtained fi-om the POST 
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1 and the system configuration data stored in the CMOS RAM 36, during performing the POST 
. 2 process, and thus initializes and tests the respective system devices. 

3 [0028] A booting process of the computer having the above configuration is shown in FIG. 7. 
- 4 The computer booting process can be classified into a POST booting and a Wiadows booting. 
. 5 After having the above two booting processes, a user can use the computer at the Windows level. 

^3 [0029] If power is supphed to a computer (SIO), a signal is generated from a chip for 

ID managing a system reset and thus the whole circuitry inchxding the CPU 10 is reset (S20). The 

8 ji reset CPU 10 executes the BIOS stored in the BIOS ROM 34 immediately, to thus execute the 

^1 POST process. In this first step of the POST process, the CPU 10 is internally tested. If the CPU 

IQ3 10 has been tested (S30), the CPU 10 normally operates. However, since an external chipset has 

ily not been initiahzed and tested, it cannot normally operate. Accordingly, if the CPU test has been 
completed, the main chipset is tested (S40). This step is not observed by the user. Thus, the 

13 video units 46 and 48 are initialized so that a picture is displayed on a screen (S50), and then the 

14 peripheral devices including the memory 30 and a hard disc are tested, in which the test 

15 procedures are displayed on the screen for user's information (S60). The above booting process 

16 is the initial booting procedure, which may be called a BIOS POST booting. 

17 [0030] If there is no abnormality in the BIOS POST booting process, the BIOS loads an 

18 Operating system (0/S) onto the memory (SI 00). The subsequent booting process proceeds by 
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1 the operating system. After the operating system has been loaded onto the memory, various 
, 2 hardware device drivers are installed (S200). Only if the drivers should be successfully installed, 

3 the computer can operate normally. The above booting process may be called a Windows 

4 booting. 

, 5 [0031] However, in the case that the computer is under the BIOS POST booting process which 
6 is the initial booting process (S10-S60) among the booting processes, the user should await until 
'13 the system starts, and thus feel tiresome. Also, the user should watch the screen continuously iq 
order to inspect the state of the computer. 

^2 [0032] In order to solve the above problem, a computer booting music generation method has 

iqj been disclosed in a Korean Patent Laid-open pubHcation 2000-8628. In this publication, a soxmd 

im driver unit is fostly initialized during the POST process, to thereby provide a signal during the 

li^ booting time. However, in order to test and iostall the sound driver, the sound driver should be 

13 initialized during the POST operation and then the remaining devices proceed under test, and 

14 thus, if the operating system starts to be loaded, operation of the sound driver is automatically 

15 suspended. The soimd driver is re-installed by the loaded operating system and controlled by the 

16 operating system. Thus, the proceeding sequence of the POST should be changed in software, 

17 and a certain system maker or operating system may not support the above fimction. Further, the 

18 above publication invention can provide a sound signal only at the initial booting time. 

19 [0033] A preferred embodiment of the present invention will be described with reference to 
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1 the accompanying drawings. As shown in FIG. 1 showing a block diagram of a computer 

. 2 according to the present invention, the computer further includes a booting sound unit 100 in 

3 addition to the above-described computer configuration. The configuration of the present 

4 invention except for the booting sound unit 100 is equivalent to that of the computer. Thus, the 
- 5 repetitive description thereof will be avoided, as necessary. The booting sound xmit 100 is 
, 6 configured by different hardware from the sound controller 42 which is one of the devices in the 

7 computer, and controlled by a system BIOS. As described above, the BIOS is a program stored 

8^3 in the BIOS ROM 34, and is executed immediately when power is supplied, and performs the 

^0 POST process to then inspect the respective devices of the computer. The booting sound unit 

10 2 100 receiving a driving command directly from the BIOS is driven at the same time when power 

itf is supplied to the computer and the BIOS is executed, and provides a sound signal under the 
control of the system BIOS. Accordingly, the booting sound unit 100 operates separately from 

I3iij the POST booting and the Windows booting processes, and driven independently of the states 

l43 whether or not the Windows is executed and thus the sound controller 42 has been installed, or 

15 the operating system or the other application program is executed. 

16 [0034] As shown in FIG. 2, the booting sound unit 100 includes a booting sound memory 1 10 

17 and a booting sound controller 120. Sound data such as sound, music, spoken words, and other 

18 audio data, are stored in the booting soimd memory 110. The booting sound controller 120 

19 outputs the sound data stored in the booting sound memory 1 10 via the speaker 44. Here, the 

20 booting sound controfler 120 provides the sound data stored in the booting sound memory 110 
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' 1 according to a control signal of the system BIOS. The spoken words stored in memory 110 can 
, 2 be spoken by a user of the computer shown in FIG, 1 and recorded by the user, or the spoken 

3 words can be generated by a text-to-speech unit that converts words in a text file to audible 

4 speech data and then saves the audible speech data into the memory 1 10, or the spoken words can 
- 5 be spoken and recorded by a person other than the user of the computer shown in FIG. 1. The 
, 6 music data can be pre-recorded music data such as part of a song, or can be pre-recorded 

7 computer generated tones and other sounds. 

^3 [0035] FIG. 3 is a block diagram showing a position of the booting sound unit 100 in an actual 
9^f circuit diagram. A block denoted as BS (booting sound) shows the booting sound unit 100 
according to the present iavention. As shown, the BS bbck being the booting sound unit 100 is 
1 Ii3 connected to an ICH chip for performing the fimction of a South bridge chipset. 

li =f [0036] FIGS. 4 and 5 are actual circuit diagrams including the BS block of the booting sound 

13 unit 100 of FIG. 3 included in the computer according to the present invention. More 

14 specifically, the booting sound unit 100 corresponds to a block 60 of FIG. 5. If an 

15 ICH3_BS_EW signal is apphed to U3 in the block 60 by the system BIOS, a sound signal stored 

16 in the ROM within the U3 is transmitted to Ul (output audio amplifier) to generate a sound 

17 [0037] A block 1 shown in FIG. 4 is a power supply unit, and supplies power to a block 3 of 

18 the U3 in the block 60. A block 2 is an oscillator and uses 24576 megahertz (MHz) at present, 
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" 1 and a block 4 is used to remove noises in the signal, maintain stability and prevent 
^ 2 electromagnetic interference (EMI). A block 5 is interfaced with an ICH2, with the AC97 

3 method according to the current Intel 815E characteristic. That is, the booting sound controller 

4 120 exists in the ICH2 chipset and only a codec (coder-decoder) portion exists in a separate chip 
- 5 as in U2, and is configured by 1881 A of an analog device at present. A block 6 is used to 
^ 6 transmit an audio of U2 to an amplifier, in which the block diagram of FIG. 4 is connected to that 

7 of FIG. 5. A block 7 is a microphone portion, and comiected to a block 1 1 of FIG. 5. A block 8 
is a connector for connecting a modem of an MR (Modem Rasire) type. In this embodiment, the 
modem fimction is also interfaced with the AC97 method. 

lo;^, [0038] A block 20 of FIG. 5 is a kind of an output amplifier which is used as an existing audio 

11^3 amplifier, and plays a role of amplifying a signal driven by U2 of FIG. 4. A control signal 

IW AUD_MUTE* shown in FIG. 5 is a control signal for muting sound signals in the case that a user 

i:^-^ or a system does not wish the sound signals, and is generated firom ICH2. Blocks 30 and 50 are 

14 connectors, in which the block 30 is a signal connector connected to a microphone, a line-in 

15 terminal (hne-in), and an external speaker tenninal (ext-spk), and the block 50 receives a 

16 compact disk audio signal (CD-audio), that is, a sound signal according to the CD-ROM, and 

17 transmits the received signal to U2 of FIG. 4. A block 40 is a filter circuit for inputting a line-in 

18 signal (line-ia). 

19 [0039] As described above, the block 60 shown in FIG. 5 is a main circuit for outputting a 
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booting sound signal. The main circuit is controlled by a control signal ICH3_BS__EW output 
from the ICH3. The control signal ICH3_BS_EW is one of GPIO signals generated by a routime 
determined by the system BIOS. 

[0040] By the above configuration, if power is supphed to the computer, a signal is transmitted 
to a chip managing a system reset, and the whole circuitry including the CPU 10 is reset. The 
reset CPU 10 executes the BIOS immediately to drive the booting sound unit 100. The booting 
sound controller 120 receiving a driving signal from the BIOS outputs a sound signal stored in 
the booting sound memory 1 10 via the speaker 44. Accordingly, an initial booting process can 
be inspected only with sound. Here, the BIOS boots the computer in the manner of performing 
the POST and loading the operating s)^tem. 

[0041] When the computer having the above configuration is actually used, a message for 
indicating that the system is currently being booted is provided via the speaker 44 at the same 
time when power is supphed to the computer by a user. That is, even in the case of performing 
the POST in the state that the operating system is not loaded, the system state can be provided as 
a sound message. It is also to provide the system state as music according to a user selection, or 
predetermiaed spoken words saved in memory. Likewise, when the system is intended to 
complete, the computer can provide only a system completion message to the monitor, while the 
present invention computer can provide the user with a sound message indicating that the system 
action has been completed. 
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1 [0042] A plurality of sounds can be saved in memory, in accordance with the principles of the 

. 2 present invention. For example, a first predetermined sound can be output firom the computer 

3 when the computer is converted from a fiill power off state to a full power on state (initial 

4 booting). A second predetermined sound can be output from the computer when the computer is 
- 5 converted from a full power on state to a full power off state. A third predetermined soimd can 
^ 6 be output from the computer when the computer is converted from a power save mode to a fiill 

7 power on state. A fourth predetermined sound can be output from the computer when the 

^J computer is converted from a full power on state to a power save mode. 

9^; [0043] Also, for example, when three different types of power save modes are available, there 

1C|2 can be eight different predetermined sounds stored in the memory, with six of the eight being 

iii:3 associated with the power save mode implementation. A first sound of the eight sounds can be 

liAJ output when the computer goes from full power off to full power on (initial booting), and a 

li^ second sound of the eight sounds can be output when the compiiter goes from fiill power on to 

14 full power off. The three different types of power save mode might correspond to standby, 

15 suspend, and hibernate, for example. Thus, a third sound selected from among the eight sounds 

16 is output when the first power save mode is activated, a fourth sound selected from among the 

17 eight sounds is output when the first power save mode is deactivated, a fifth sound selected from 

18 among the eight sounds is output when the second power save mode is activated, et cetera. 

19 [0044] More than three power saving modes can be available in a computer system. A 

20 computer may have a first set of power modes when receiving power from a battery, and a 
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1 second set of power modes when receiving power from a source other than a battery. A user can 
, 2 customize a set of power save modes to instruct the monitor to turn off after 10 minutes of idle 

3 time, to instruct the hard drive to turn off after 15 minutes of idle time, to instruct the CPU to go 

4 iato a slow speed mode to reduce power consumption after 5 minutes of idle time, to instruct the 
' 5 computer to hibernate after 20 minutes of idle time, for example. Idle time being time when a 
, 6 computer system is not receiving input from a keyboard or mouse, for example. Each of the 

7 particular power save modes vtdthin the aforementioned user-customized set can be associated 
^2 with two sounds, one for activation of that mode and one for deactivation of that mode, if the 
%B user desires, in accordance with the principles of the present invention. 

[0045] Meanwhile, most of the recent computers support a power saving ftmction such as 

11^3 advanced configuration and power interface (ACPI) or advanced power management (APM). A 

iM suspend mode, a sleep mode, and a doze mode are provided as the power saving ftmction. If 

1^ -^ there is no data input from an external data source for a designated time, only the minimimi 

14 power is supphed for the power saving ftmction and most of power is cut-off with respect to 

15 other devices. Thus, power is supphed to the circuitry indicating the CPU 10, as necessary, from 

16 the power saving mode to a normal mode. Here, since the drivers cannot be used for the time 

17 taken in supplying power to the respective drivers in order to return from the power saving mode 

18 to the normal mode, the user cannot see the system state temporarily. In this case, power is 

19 supphed to the booting sound unit 100 in order to solve the above problem, and the booting 

20 sound unit 100 is driven in the system BIOS, so that the computer can provide a message 
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indicating that the system is releasing the power saving mode before the system returns to the 



2 



normal mode. Also, the computer can provide a message indicating that the system is completed 



3 



via the booting sound unit 100 after the operating system is perfectly completed at the time of the 



4 



system completion. 



5 



[0046] Also, in the case that a user does not wish to drive the bootiag sound unit 100, setting 



6 



of the system BIOS can be altered so that the message is not output. 



Tlu [0047] In the above embodiment, the booting sound memory 110 stores a user's desired sound 

8 or music as desired therein, and stores necessary messages such as a booting sound signal, a 

9;S, completion sound signal, and a remotely booting sound signal according to the system state, 

iq^ Thus, for example, it is possible to insert an advertisement of a computer manufacturer therein 

1 M and to output an advertisement message of the manufacturer at the time of the initial booting. 

12 [0048] As described above, by providing in hardware the booting sound unit 100 controlled 

13 according to the system BIOS signal, the present invention provides the computer and the control 

14 method thereof, which are capable of providing a sound signal during the initial booting 

15 irrespective of the kind of the system maker or the operating system, and providing the computer 

16 state to the user with soimd during completion of the system or conversion from the power 

17 saving mode to the normal mode. 
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1 [0049] As described above, the present invention provides the computer and the control 

^ 2 method thereof, which can be appKed to all kinds of system makers or operating system, for 

3 outputting a sound and a message m order to indicate the state of the computer, such as an ioitial 

4 booting, termination of a system and release of a power saving mode even though a sound driver 
- 5 is not installed in the system. 

6 [0050] The foregoing paragraphs describe the details of a computer and a control method 

7i2 thereof, and more particularly, of a computer and a control method thereof, for outputting a 

is sound and a message in order to indicate a state of the computer, such as an initial booting, 

9'2 termination of a system and release of a power saving mode, even though a sound driver is not 

1 i ^ installed in the system. 

liti [0051] While the present invention has been illustrated by the description of embodiments 

li":' thereof, and while the embodiments have been described in considerable detail, it is not the 

13 intention of the apphcant to restrict or in any way Umit the scope of the appended claims to such 

14 detail. Additional advantages and modifications will readily appear to those skilled in the art. 

15 Therefore, the invention in its broader aspects is not limited to the specific details, representative 

16 apparatus and method, and illustrative examples shown and described. Accordingly, departures 

17 may be made from such details without departing firom the spirit or scope of the appUcant's 

1 8 general inventive concept. 
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